tics. These were then oven dried completely at 27 to 30°C for 1 week. The dried leaves were ground to fine powder using a local grinder. 50 g of the ground leaves was macerated in 500 mL of absolute ethanol and kept in orbital shaker for 48 hours. The extract obtained was evaporated to dryness using rotary evaporator and reconstituted to 1 mg/mL and used for Gas chromatography-mass spectrometry (GC-MS) analysis.
GC-MS analysis:
The GC-MS analysis was carried out using a Hewlett Packard Gas Chromatograph (Model 6890 series) equipped with a flame ionization detector and Hewlett Packard 7683 series injector, MS transfer line temperature of 250°C. The GC was equipped with a fused silica capillary column-HP-5MS (30 x 0.25 mm), film thickness 1.0 μm. The oven temperature was held at 50°C for 5 min holding time and raised from 50 to 250°C at a rate of 2°C/min, employing helium gas (99.9%) as a carrier gas at a constant flow rate of 22 cm/ s. One micron of extract at a split ratio of 1:30 was injected. MS analysis was carried out on Agilent Technology Network Mass Spectrometer (Model 5973 series) coupled to Hewlett Packard Gas Chromatograph (Model 6890 series) equipped with NIST08 Library software database. Mass spectra were taken at 70 eV/200°C, scanning rate of 1 scan/s. Identification of compounds was conducted using the database of NIST08 Library. Mass spectrum of individual unknown compound was compared with the known compounds stored in the software database Library.
Molecular docking:
The SD files of the structures of the identified compounds were downloaded PubChem (http://pubchem.ncbi.nlm.nih.gov/) and used as ligands. The 3D structure of p50 dimer (chain A and B) of human NF-κB was retrieved from Protein Data Bank (PDB: 1NFK) and used for this study.
The docking of the ligands with NF-κB was done on the Molegro Virtual Docker (MVD) (Thomsen and Christensen, 2006) . MVD was first used to prepare the structure of the ligands and protein. MVD uses the molecular docking algorithm called MolDock, which is based on a novel search algorithm that combines differential evolution with a cavity prediction algorithm, to determine the potential binding site of the target protein and ligands. The scoring scheme ('dock score' refers to the approximate binding energies between protein and ligand, generally expressed in kcal/mol) was derived from Piecewise Linear Potential scoring functions (Thomsen and Christensen, 2006; Ajay Babu et al., 2012) .
Results and Discussion
The result of the GC-MS analysis shows the various compounds present in the leaves of C. pepo ( Table I and Figure 1 ). At least, 14 peaks were identified by mass spectrometry from the extracts and the identities of the compounds are listed in Table I . The most abundant of the phytochemicals are the octadecadienoic acid derivatives with retention time (min) 27.9, 29.4, 29.5, 30.4, 30.5 and 33.5. These compounds, as well as other structurally similar compounds like hexadecanoic acid, methyl strearate and phytol, have been reported to be present in the ethanolic extracts of other antiinflammatory plants (Aparna et al., 2012; Ezhilan and Neelamegam, 2012; Saeed et al., 2012; Marimuthu et al., 2013; Silva et al., 2014) . Silva et al (2014) reported that phytol inhibits inflammation by reducing cytokine production and oxidative stress while Saeed (2012) reported that the derivatives of hexadecanoic acid prevented lipopolysaccharide-induced inflammation by suppressing the production of cytokines and NF-κB. The anti-inflammatory property of this compound has been linked to their structures (Aparna et al., 2012) .
The molecular docking results showed that some of these phytochemicals can also directly bind to and inhibit the activity of NF-κB (Figure 2) . Figure 3 (a-i) shows the binding of the phytochemicals into the binding pocket (Figure 2 ) of the human NF-κB. This binding is stabilized by hydrogens (H) bond(s) between some amino acid(s) present within the binding pocket of NF-κB and H-bond acceptors on the ligands. The MolDock scores and the atoms involved in the bond formation are shown in Table II with oxirane, tetradecyl-having the best MolDock score of -87.0015 and followed by 11-Octadecenoic acid, (Z)-with MolDock score of -80.1009. Studies have shown that the plasma level of this omega-7 fatty acid has a negative correlation with inflammation (Block et al., 2012; Djoussé et al., 2014) . The H-bond donors are majorly the Ɛ nitrogen of Lys and the guanidine nitrogen of Arg. For the binding of 9-octadecenoic acid (Z)-, 2,3-dihydroxypropyl ester the Ɛ nitrogen of Arg was also involved in the formation of the H-bond. Other amino acids involved in the formation of H-bond include Leu for octadecanoic acid, methyl ester, His and Asp for phytol, Glu for 9-octadecenoic acid (Z)-, 2,3-dihydroxypropyl ester as well as Gln for 9-oxabicyclo[6.1.0]nonane, cis-. 
Several plant-derived bioactives have been reported as potential inhibitors of NF-κB by interacting with the enzyme directly (Nam, 2006) . Using in silico and in vitro techniques Piccagli et al. (2008) reported similar binding of bioactives from medicinal plants against NF-κB and concluded that the docking result is predictive of biochemical activity.
Our finding therefore suggests that these phytochemicals could account for account the anti-inflammatory and anti-cancer property of C. pepo. 
